Abstract. Physical properties of an organic conductor, -(BEDT-TTF) 2 IBrCl, were characterized under ambient and extremely high pressures. Semiconducting behavior with activation energy, E a =0.11eV, and antiferromagnetic transition with T N =19.5K were uncovered in the present work. In addition, we have found that this salt showed a sign of superconductivity at 8.0GPa in common with the case of the -(BEDT-TTF) 2 ICl 2 , which is the highest-T c superconductor among organics.
INTRODUCTION
We have recently observed the superconductivity at 14.2K (onset) in a layered organics, -(BEDT-TTF) 2 ICl 2 , under extremely high pressure of 8.2GPa [1] . It has been known that this salt is a Mott insulator with antiferromagnetic(AF) ordering below 22K at ambient pressure [2] [3] . An accumulation of knowledge about related materials is necessary in order to have deep understanding of this superconductivity. The -(BEDT-TTF) 2 X family includes three kinds of the salts with X=ICl 2 , AuCl 2 , and IBrCl. While there are several reports [1] [2] [3] [4] about the physical properties of the former two salts, the IBrCl salt has been scarcely studied except for determination of the crystal structure [5] . First aim of this report is at presenting basic data on the IBrCl salt. Moreover, as is the case with the ICl 2 salt, it would be of great interest to investigate the physical properties under extreme pressure. In this paper, we report transport and magnetic properties of this salt at ambient pressure and resistive profiles under pressure up to 8.0GPa.
EXPERIMENTAL, RESULTS AND DISCUSSION
Single crystals of -(BEDT-TTF) 2 IBrCl were grown electrochemically [5] . The electrical resistivity under ambient and ultra-high pressures was measured by the standard four-probe method, where dc current was injected parallel to the crystallographic F-axis. As for the ultra-high pressure study, we used the cubic anvil press as a pressurizing system, which makes it possible to measure the resistivity under high pressure in the range of 2.0-8.0GPa. The details of the apparatus were given in ref. 1 and therein. The dc susceptibility was measured for a single crystal weighing 3.0mg using a commercially available SQUID magnetometer. . Next, we show the magnetic susceptibitliy as a function of temperature in Fig.1 (b) . Data were plotted after the subtraction of the Pascal's diamagnetic core contribution, χ dia =í5.1×10 -4 emu/mol. After having a broad maximum at around 95K, the susceptibility shows discontinuous change in slope at 19.5K. At the same time, anisotropy against field directions initiates to appear. These facts indicate that the spin system undergoes the AF longrange ordering at T N =19.5K. From the observed anisotropic behavior, we conclude that the spin easyaxis is the F-axis.
In this way, we have found that the IBrCl salt is the AF semiconductor. The physical propertiesobserved in the present work coincide on almost every point with those of the ICl 2 salts except for slight difference of T N . Therefore one will expect the emergence of the superconductivity under extreme pressure also in the present salt. Figure 1(c) shows the pressure dependence of resistivity of the IBrCl salt. The insulating behavior is systematically suppressed with increasing pressure. At 8.0GPa, which is the highest pressure examined here, the metallic temperature variation appears in the high temperature range followed by the low-temperature semiconducting behavior. At the same time, the sharp peak shows up in the semiconducting variation. This phenomenon is considered to a sign of the superconductivity because similar peak structures were observed in the ICl 2 salt under pressures in the range of 7.0-8.0GPa [1] . The peak temperature is 7.2K in the present case, which is appreciably lower than that of the ICl 2 salt (9.6K-14.1K) [1] . This difference may originate from a disorder effect due to asymmetric anion of the IBrCl salt.
CONCLUSION
In conclusion, we have found that the IBrCl has the similar physical properties to those of the ICl 2 salt at ambient pressure. In addition, we have observed the sign of the superconductivity at 8.0GPa, as is the case with the ICl 2 salt. The present salt has resulted in the second BEDT-TTF-based organic superconductor induced by extremely high pressure.
